The effects of feeding medium-chain triglycerides on the growth, insulin responsiveness, and body composition of Holstein calves from birth to 85 kg of body weight.
The objective of this study was to determine the effects of feeding calves isocaloric, isonitrogenous diets that varied in the amount and type of fatty acids on growth, response to an insulin challenge, and body composition. Thirty-six calves were assigned to a randomized block design with 3 dietary treatments, 10 calves per treatment, and a baseline group of 6 calves. Three different milk-replacer-based diets were designed to deliver less than 2% of the lipid as medium-chain triglycerides (control; diet contained no added medium-chain triglycerides), 32% medium-chain triglycerides primarily as caprylate (CAP oil), and 32% of fatty acids primarily as laurate from coconut oil (CCO). Calves were offered 0.28 Mcal of intake energy/kg of body weight (BW)0.75 from d 1 to 7 and 0.32 Mcal of intake energy/kg of BW0.75 adjusted weekly for BW from d 8 to harvest. Dry matter, intake energy, crude protein, and fat intakes were 53.7 kg, 281.8 Mcal, 14.6 kg, and 13.0 kg; 56.6 kg, 297.2 Mcal, 15.8 kg, and 14.2 kg; and 53.8 kg, 280.4 Mcal, 15.4 kg, and 13.3 kg for the control, CAP oil, and CCO treatments, respectively. Dry matter, energy, protein, and fat intakes did not differ among treatments. At approximately 65 kg of BW, 5 calves per treatment were given an insulin challenge. After the challenge the decrease in plasma glucose concentration was greater for the calves fed the CAP oil diet compared with those fed the control and CCO diets. Calves were harvested at approximately 88 kg of BW. Empty body gains were 0.92, 0.79, and 0.87 kg/d for control-, CAP oil-, and CCO-fed calves, respectively, and the gains of the CAP oil-fed calves were less than those of the control-fed calves. Empty body crude protein, ash, and water were not different among treatments. Empty body retained energy and fat tended to be 5.6 and 8.7% greater for calves consuming the CCO diet than for those fed the control diet. The livers of calves consuming the CCO diet were 330 g heavier and contained 15% more fat than the livers of the control and CAP oil calves. The results of this study demonstrate that the energy demand of the calf to maintain body temperature resulted in increased oxidation of intake energy; thus, overall body composition differences could not be detected. However, the intake of CCO increased the accumulation of lipid in the liver and carcass despite the apparent cold stress conditions.